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COMPLETE SPECIFICATION 
Cooling Device for a Wheel and Disc Brake Assembly 



We, The Bendix Corporation, a corpora- 
tion organised and existing under the laws 
of the State of Delaware, United States of 
America, of Fisher Buiidmgs, Detroit, 

5 Michigan, United Stares -of America, do 
hereby declare -the invention for which we 
pray chat a patent may be granted to us, and 
the method by -which it is to be performed 
to be particularly described in and by the 

10 following statement: — 

This invention relates to a forced air 
cooled disc brake. 

Before an airplane may safely take oS, 
its brakes must be cooled down to a pre- 

15 determined temperature to be capable of 
stopping the -airplane in case of a rejected 
take oil. This means that after an airpiane 
has landed, a certain period must elapse 
for its brakes to cool down to the pre- 

20 determined temperature before it may 'take 
off again. Therefore, it is most advantageous 
for the brakes to be cooled as quickly as 
possible. 

Accordingly, it is an object of 'this inven- 

.25 tion to provide means for cooling the brakes 
of any -heavy duty vehicle in a minimum 
period of time. 

According to the invention there is pro- 
vided a wheel and disc brake assembly for 

ji> heavy duty . service, e.g. for aircraft, com- 
prising a plurality of stator members slidably 
mounted in an axial direction on a torque 
tube secured through a flange portion to 
the non-rotating axle of said wheel and de- 

35 fining an annular cavity with said axle, a 
plurality of rotor members alternating with 
said stator members and axiaily slidably 
mounted on said wheel, and actuating means 
adapted to squeeze said members together 

40 for -braking of said wheel, said assembly 
further including a cooling device located 
in said annular cavity and adapted to supply 
ah* under '""pressure radially outwardly. 



through openings provided in said torque 
tube To said stator and rotor members for 45 
cooling down the same regardless of the 
rota -ion of the wheel. 

The invention will now be described by 
way of example vyith reference to the 
accompanying drawings in which: — 50 

Figure I is a section view of one-half of 
a symmetrical wheel and brake assembly 
illustrating one embodiment of "the inven- 
tion; and 

Figure 2 is a view similar to Figure 1 55 
illustrating a second embodiment of the in- 
vention. 

Referring to Figure 1, . there is illustrated 
a wheel and brake assembly comprising a 
wheel 10 rota'bably mounted on a 60 
stationary axle 12 and a stationary brake 
carrier member 14 which is rotatably 
mounted on the axle 12. The carrier mem- 
ber 14 is restrained by a torque reaction 
link on a well known bogey beam arrange- 65 
ment (not shown). However, 'the carrier 
member 14 may be restrained by a direct > 
bolt connection to 'the axle. For practical 
purposes, the carrier member may be con- 
sidered stationary during braking and should 70 
be considered as a stationary member here- 
inafter. The construction for rotatably 
mounting 'the wheel 10 to axle 12 and fixing 
the stationary carrier 14 to the axle 12 is 
well known and a description thereof is not 75 
deemed to be necessary. The carrier member 
14 comprises an annular sleeve 16 surround- 
ing the axle 12 and an annular flanged 
portion 18 extending in a direction out- 
wardly away from and generally perpendicu- 80 
lar to the axle 12. The flange 18 contains 
a plurality of fluid cylinders 20 each of 
which has a protective sleeve 22 threadedly, 
secured thereto in which a piston 24 is 
slidably received. A block of insulating- 85 
material 30 is secured to -the 'head end of 
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the piston by a threaded pin 32 for pro- 
tecting -the hydraulic brake fluid from -the 
heat generated during braking. The wheel 
10 comprises two sections fastened vogc'.her 

5 by a plurality of bolts 34. The hub portion 
36 and the rim portion 33 of the wheel are 
interconnected by a plurality oE spokes 40 
defining therebetween a plurality of windows 
through which air may pass for cooling. A 

liJ torque tube 42 comprising a sleeve 44 and 
an annular backing piate tiange 46 extend- 
ing away from and generally perpendicular 
to the axle 12 is lixedly secured to the 
carrier member 14 by a plurality of circum- 

15 ferentia-Hv spaced bolt and nut assemblies 
48^ 

lhe torque tube 42 has a plurality of 
axially extending splines 49 which are 
respectively received in one oE a plurality 

2u of slots 50 located cn a respective one of a 
plurality of stator members 52 for allowing 
axial sliding of the stator members 52 re- 
lative to the torque tube member 42. Each 
stator member 52 has a plurality of friction 

25 pads 54 located in cups 56 secured to the 
stator member 52 by fasteners 55. The radial 
inner surface 58 of the wheel rim 33 has a 
plurality of splines (not shewn) which are 
received in a respective one of a plurality 

30 of slots (not shown) located on a plurality 
of rotor members 60 to allow axial sliding 
of the rotor members relative 'Do -the wheel 
10 and the torque tube 42. An annular ro- 
tatable impeller 62 is located in the cavity 

35 formed by the sleeve 44 and of the torque 
tube 42 and 'the sleeve 16 of 'the carrier 
member 14. An inverted. squirrel cage motor 
is provided for rotating -the impeller. A back- 
bone 63 is secured to the carrier sleeve 16 

40 by a snap ring 64 and is prevented from 
rotating by a keyed connection 65. An 
annular bearing race 66 is pressed onto the 
backbone 63 and a bearing race 67 is 
clamped to the impeller by a ring 68 se- 

45 cured to the impeller. A plurality of ball 
bearing 69 are ' located between the races 
permitting rotation of the impeller relative 
to the carrier 14, The ring 68 also acts as a 
seal for -the bearing assembly. The squirrel 

50 cage motor comprises a plurality of circum- 
ferentia:lly spaced stator poles '71, pressed 
on the backbone 63, windings 73 fixed to 
each stator pole, and a plurality of circum- 
ferentially spaced rotor bars 81 clamped to 

55 the impeller by a flange 77 secured to the 
impeller. A spacer 79 is provided between 
the •bearing uace 66 and. the sftator poles 71 
for locating purposes. The impeller 62 has 
•mixed flow characteristics for converting 

60 axial air flow to centrifugal air flow. A 
plurality of openings 70- aire provided; in the 
torque tube 42 and are. aligned- with, the 
impeller openings for receiving the forced 
air therethrough. Well known differential 

65 pressure annular seals 72 are provided on 



•the impeller which are «a*t a clearance of 
approximately .005 inch from the radially 
inner surface 74 of -the torque tube 42. A 
heat shield 75 is provided between the inner 
surface 53 of the wheel rim 38 and the 70 
radial outer edges of rhe rotor -and stator 
members to protect :':ie rim from heat 
generated during braua application. An 
annular shield 82 is a v. ached to the stator 
member 52 closed to : <.s piston 24 by any 75 
well known fastening r ans (not shown) and 
in combination with ie heat shield 75 de- 
lines a path for thv .at air thus protecting 
the fluid in the fo.i-.aulic cylinder 20 from 
the hot air being ascharged. 80 

\n operation, upon brake application, 
hydraulic pressure forces the piston 24 out- 
wardly from the cylinder housing 20 to 
effect axial movement of the stator mem- 
bers 52 and the rotor members 60 thereby 85 
squeezing them together to effect braking 
of the wheel 10. The squirrel cage motor 
may be actuated to rotate the impeller 62 
and cause air to be sucked in through the 
windows between spokes 40 and 'then con- 90 
verted to radial flow between the rotor 
members 60 and stater members 52, past 
the area between the heat shield 75 and the 
radial outer edges of the rc':or and stator 
members and then between the shields 75 95 
and 82 to outside the wheel. A plurality of 
baffle flanges 76, each of which extends in 
a circumferential direction between a 
respective pair of splines on the wheel rim, 
is attached to the* heat shield 75 and an 100 
annular plate 78 terminating in an annular 
baffle flange 80 is attached to the torque 
tube 42. The -baffle flange 76 and the baffle 
flange 80 co-act to prevent hat air from 
passing back toward the windows and then 105 
recirculated through the annular impeller. 

With reference to Figure 2, those ele- 
ments which are the same as the previous 
embodiment are given the same reference 
numerate with a small "a" affixed thereto. An 111/ 
annular perforated shield 102 is inserted 
between the annular sleeve 44a of the -toraue 
tube and the annular sleeve 16a of the 
carrier member 14a. A plurality of circum- 
ferentiaily spaced air inlet tubes 104 extend 115 
into the cavity defined 'by the flange 18a 
of the carrier member 14a, the sleeve 16a 
of the carrier member 14a, the shield 102 
and the sleeve 44a of the torque tube 42a, 
for the purpose of delivering air under pies- 120 
sure into the cavity, through, the opening 
70a in a torque tube sleeve, ^through the 
spaces between the rotor elements 60a and 
the stator members 52a and to outside the 
wheel through a paith 'defined by the shield 12S 
82a and the heat shield 75a. A tube 106 
conveys air under pressure to the inlet tube 
104 from any source of pressure as, for in- 
stance, a compressor. The perforated shield 
102 allows a limited supply of. air there- 130 
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through which passes between -the hub 3<ra 
and the torque tube 42a. The portion 10S 
interconnecting -the hub and rim of the 
wheel is solid 'to deflect the air passing 
5 through the pcrfoiu'led shield into a path 
which is formed by the radial outer edges 
of the rolor and stater members and the 
inner surface 53a of the rim 33 for the 
purpose of providing a protective blanket of 

10 cool air over 'the wheel rim 3Sa to protect 
the rim from the hot air which has passed 
between -the rotor and stator members. 

If a protective blanket of air over the 
wheel is not desired, the shield 82a may be 

i 5 solid and the portion 108 may be of the 
same spoke and window construction as in 
the previous embodiment. 

From tests conducted, it has been found 
that -the cooling embodiments disclosed 

20 herein are capable of cooling the brakes in 
about one^weiTtieth f 1/20) the time of nor- 
mal -still air connection and in about one- 
fourth (1/4) to one-half (1/2) the 'time of a 
system utilizing a propeller vane for forcing 

25 air in an axial How path past the brake 
elements. 
WHAT WE CLAIM IS :— 
1. A wheel and disc brake assembly for 
heavy duty service, e.g. for aircraft, com- 

30 prising a plurality of stator members 
slidably mounted in an axial direction on 
a -torque tube secured through a flange por- 
tion to the non-rotating axle of said wheel 
and defining an 'annular cavity with said 

35 axle, a plurality of rotor members alternat- 
ing wkh said stator members and axk-lly 
slidably mounted on said wheel and actuat- 
ing means adapted to squeeze said members 
together for braking of said wheel, said 

40 assembly further including a cooling de- 
vice 'located in said annular cavity and 
adapted to supply air under pressure 
radially outwardly through openings pro- 
vided in said torque tube to said stator and 

45 rotor members for cooling down the same 
regardless of the rotation of the wheel. 



2. An assembly according to claim 1, 
wherein said cooling device comprises an 
annular impeller rotatably mounted on said 
axle and operated by an electric motor 50 
secured thereto, said i-mpeller axi-ally suck- 
ing in air through windows provided be- 
tween the hub and 'the rim of said wheel. 

3. An assembly -according to claim I, 
wherein said cooling device comprises at 55 
ieast one air iniet ;tube projecting through 
the flange portion of said torque tube and 
connected to an external source of air under 
pressure, said annular cavity being then 
bounded by a shield inserted between said 60 
axle and said torque tube. 

4. An assembly according to claim 3, 
wherein said shield is perforated whereas the 
hub of the wheel is connected the rim 
thereof by a solid portion, whereby a pro- 65 
tective blanket of cool air is circulated over 
said rim. 

5. An assembly according to any of the 
preceding claims, wherein heat shields are 
provided" between the rim of the wheel and 7 n 
the outer edges of said stator and rotor 
members as well'as between said members 
and the brake actuating means, both shields 
forming together a discharge annular duct 
for the* hof air leaving the brake. 75 

6. A wheel and disc brake assembly 
constructed, arranged and adapted to operate 
substantially as hereinabove described and 
as illustrated by Figure 1 of the accompany- 
ing drawings. 80 

7. A wheel and disc brake assembly 
constructed, arranged and adapted to operate 
substantially as hereinabove described and 
as illustrated by Figure 2 of the accompany- 
ing drawings. 85 

For the Applicants: 
F. J. CLEVELAND & COMPANY, 
Chartered Patent Agents, 
Lincoln's Inn Chambers, 
40-43, Chancery Lane, 
London, W.C.2. 
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